Introduction
The internationalization of financial markets for the last few decades has dramatically expanded and diversified investment possibilities in these markets accompanied by new risks.
Measuring these risks has been the core challenge prior to any financial investment decision.
Financing with minimum risk has brought about the necessity of a benchmark risk measurement that the credit rating agencies (CRAs) currently undertake.
Sovereign credit ratings (SCRs) have a core importance in credit rating industry. Yet, the CRAs have been intensely criticized due to misalignments in the SCRs. The debates have grown further as the SCRs are also generally the benchmark for all other debts in a national economy. So, rating changes impact all investment decisions in a country regardless of being financial or whatsoever. While the SCRs give an opportunity of comparison among peer country groups, many think that the CRAs do not concentrate on financial or general economic performance of a country indicated by the rate of economic growth, the balances of foreign trade and public budget as well as the level of foreign exchange reserves. Rather, value judgments of the analysts or politics are of core importance (Akıncılar, 2008; Sandström, 2008) . Nevertheless, as the SCRs are allegedly the evidence of the performance of a national economy, changes, especially the downgrades, in ratings frequently trigger a negative market response.
Since the mid-1980s, the CRAs have become very influential in the access to funds in international capital markets by governments and corporations. That is because bond ratings highly affect international capital flows by supplying and confirming information to investors.
Of course, the role of these intermediaries has never been without controversy. Among the widely-debated many issues regarding the CRAs, the following controversial ones deserve close attention: the conflict of interest, lack of transparency and reliability. Many steps have been taken at national and international scales to address the conflict of interest and lack of transparency issues. 5 Yet, the question of reliability merits serious discussions.
This fact has been an inspiration for the issue to be revisited. The determinants of sovereign ratings have been a core subject to many studies (e.g., Hu et al., 2002; Alexe et al., 2003; Bissoondoyal-Bheenick et al., 2005; Bennell et al., 2006) . Among these, Alexe et al. (2003) discussed the issue of country risk and developed a non-recursive regression model to verify country grades and assign a rating for unrated ones. Their study has been held on S&P and Moodys ratings and the authors found out that Moodys and S&P ratings are verified with the model they developed. Bennell et al. (2006) also discussed the issue by comparing the artificial neural network (ANN) method with ordered probit modeling. Their conclusion is that the ANN model had a higher predictive power than the ordered probit modeling. 6 These and many other studies estimate the whole SCRs over a single model. Our study, in contrast to previous studies, examines the major determinants of credit ratings by estimating two separate ordered probit models for developed and emerging market economies. Such a two-modeled analysis, thereby, gives an opportunity for a comparison between developed and emerging market economies in order to find out if the CRAs behave biased towards developed countries. In the analysis, we use the Moodys data for the period of 1999-2010. Given the fact that the CRAs use roughly the same metrics, the sole Moodys data will be fair enough to capture the overall picture.
In this study, we will also shed light on the performance of the estimation results over the two estimated models for the developed and emerging economies. We will then compare these predicted ones with the actual ratings. This comparison will be an interesting topic for further studies as emerging market cases have been intensely discussed since the late 1990s as in the Mexican, Malaysian and Russian cases. In todays global economic conjuncture, macroeconomic indicators of the developed countries are getting worse. Hence, by focusing on the credit ratings of the developed country cases, we will be able to evaluate the CRAs in terms of their timely reaction to changing conditions regardless of their political support to a specific country or the classification of a country as a developed one. So the emphasis will also be on the comparison of developed and emerging country classifications in terms of the SCRs. 7 The remainder of this paper is designed as follows: Section 2 discusses the CRAs rating process, specifically concentrating on sovereign rating. Section 3 presents the data and Section 4 examines the credit ratings of the 94 countries with cross country comparisons. This examination especially attaches great importance to developed-emerging market country segregation 6 The studies that focused on estimation of soverign ratings are not solely these ones. Hoti & McAleer (2002) identify 50 empirical studies for sovereign ratings with various econometric methods. 7 In international capital markets, after the collapse of Lehman Brothers, many emerging market economies have outperformed many developed countries in terms of financial, fiscal and economic terms. by using ordered probit modeling. Section 5 will conclude.
Sovereign Rating
A SCR gives signal for the creditworthiness of a sovereign or its debt issues. The rating does not guide for other aspects that are crucial for investment decisions, such as market liquidity or price volatility. As a result, bonds with the same rating may have very different market prices. Yet, market participants have often treated similarly-rated securities as generally fungible, i.e. the credit ratings are used as a calibration metric for market participants especially for portfolio management. According to the sovereign methodology, the credit risk of a country is scaled with letter symbols and thereby the credit risk of a country is consolidated. Governments generally seek higher credit ratings not only because they can ease their access to international capital markets, but also these assessments affect the ratings of other borrowers in a national economy (Larraín et al., 1997) . That is to say, the country risk is also a benchmark risk indication for other borrowers that accommodate in that country. 8 Sovereign risk indicates not only the credit risk of government debts denominated in foreign currency, but also the debts of semi-governmental institutions and private sector, i.e. the whole domestic economy.
SCRs may reduce information asymmetries by giving information on the rated security. They can also help to solve some principal-agent problems, such as capping the amount of risk that the agent, i.e. the investor, can take on behalf of the principal, i.e. the issuer (Katz et al., 2009 ). In addition, ratings can solve collective action problems of dispersed debt investors by helping them to monitor performances via downgrades/upgrades which serve as a signal to take action. Beyond all these economic functions that SCRs play, the main purpose of them is 8 Ratings of the foreign-currency bonds of governments have generally served as ceilings for ratings of foreign-currency debt obligations of domestic issuers up to 2001. The analytic rationale for that practice was that all domestic issuers are potentially subject to foreign currency transfer risk. However, the country credit ceiling methodology has been relaxed after 2001 behind the rationale that governments in default may choose to allow foreign currency payments on some favored classes of obligors or obligations (Levey, 2001 ).
that of compressing a variety of information about a country into a single parameter which is easily comprehendible. In this way, credit ratings provide an efficient opportunity for crosscountry comparisons. That is to say, credit rating is nothing but an aggregation of various indicators into a single metric. According to Kunczik (2000) , this process is similar to taking a picture of a country at a specific time with respect to its financial, economic and political conditions. Indeed, a rating from a recognized CRA, while not intended to do so, effectively reduces the burden on investors to examine the creditworthiness of a security or issuer. SCRs are typically among the main tools used by portfolio managers in their investment decisions and by lenders in their credit decisions.
Allegedly the SCRs are beneficial tools for the measurement of the credit risk of a country or a corporation in that country. However, there is discontentment with the basic characteristics of the rating process applied by the CRAs. First of all, the SCRs published by different CRAs appear as an output of a black box that is unknown to both issuers and investors. The processing of various and distinct variables into a single metric seems complicated to issuers and investors. Moreover, the rule of compression is not open to criticism. Although it is now evident that the CRAs allegedly use the average weight of a variable in a unique model, there appears the risk of missing a salient improvement in that specific variable. The CRAs assert that beyond their quantitative analyses, specific attention is given to the qualitative factors, such as political factors and projections. All in all, the process of assigning a credit rating is allegedly opaque to issuers who are exposed to the direct effects of credit ratings. It seems weird for many to use many variables in order to estimate the possibility and the capacity of a country to pay back its debt liabilities in due course (Alexe et al., 2003; Haque et al., 1997; Brewer & Rivoli, 1990) . In other words, the system of assigning a SCR seems to be reductionist and over-simplistic.
The second critical issue that is debatable is the poor predictive power of the SCRs. The CRAs were conspicuous among the many who failed to predict the sovereign originated crises such as the Mexican, Russian and Asian crises. These crises have thus produced the sentiment that the CRAs react to events rather than anticipating them. This pro-cyclicality raised questions about how seriously investors should take sovereign ratings on developing/emerging market economies as an indication for sovereign credit risk (Larraín et al., 1997) . According to Kaminsky & Schmukler (2002) , credit rating decisions lag the market behavior, i.e. the CRAs behave pro-cyclically when they downgrade or upgrade. Rating agencies decide to downgrade (upgrade) a country when the prices of its financial instruments go down (up). Many have concluded that the CRAs have been abstained to downgrade timely the SCRs due to the possible damage to the income streams that would be earned from sovereigns. Also some have asserted that the late downgrade stems from the fact that the CRAs abstain from selffulfilling crises in hard times by timely downgrades. There are also others who point out the lack of the qualified staff in the CRAs that could do reliable analyses as the main cause of lagging behavior. The CRAs have been blamed for their flawed credit ratings without any anticipating power towards developing/emerging market economies. Currently, the issue is reversed and market has been doubtful towards developed countries higher credit ratings. 9 Whether the concern is towards the credit ratings of developed countries or of the emerging market economies, there is discomfort among market players regarding the SCRs.
Last but not the least, there are a few allegations that some CRAs have regional bias. Accordingly, certain CRAs favor particular regions. Haque et al. (1997) note that Euromoney usually gives higher credit ratings to the Asian and European countries than Latin or Caribbean countries, while Institutional Investor is more generous to the Asian and European countries than to African countries.
Despite the pros and cons of the CRAs in credit rating market, credit ratings are, as the CRAs 9 After the collapse of Lehman Brothers, many developed countries have announced fiscal measures that damaged their fiscal balances and increased debt stocks. Developed countries may in the future need to finance their short term debt liabilities with greater risk premia, i.e. in practical terms with lower credit ratings. For instance, many investment grade EU countries, e.g. Greece, had paid higher risk premium compared to the countries which have non-investment grade since their budgetary indicators began to deteriorate. However going over technical reasoning, this contradicts with the very basic definition of the credit rating.
contend, mere opinions and not recommendations to purchase, sell, or hold any security. In the USA, the CRAs assert that they have the same status as financial journalists and are, therefore, protected by the constitutional guarantee of freedom of the press (Partnoy, 1999 (Partnoy, , 2001 ). They claim that this protection precludes government regulation of the content of a credit rating or the underlying methodology, i.e. credit rating is a mere opinion and there is freedom of expression. While similar protection does not exist in other countries, the CRAs have generally stated, in contrasts with credit rating users, that their opinions are not financial advice. This has traditionally kept them away from investor litigation and until recently prevented direct regulation of their operations. All in all, the CRAs managed to be insulated from litigation or market criticism by announcing that they only express their views.
Even though the SCR is not a financial advice to buy or sell, the flaws of the ratings may put extra cost by not showing the actual risk premium of the sovereign and the whole national economy without any enforcement on the CRAs. Needless to say, the reliability of SCRs is a very critical issue for country risk measurement. Yet, the problem is not delimited with national scale but international financial system is also exposed to the risks stemming from the flawed SCRs. Unless a fair analysis is held, the matter is not only the cost that is borne by a national economy but rather the whole international financial system as seen in the previous financial crises.
Hence, the issue that makes the CRAs systemically important is the dependence of the financial system mostly on credit ratings for risk measurement. With an unfair downgrade/upgrade, the dislocation of credit risk will prevail too fast due to herd behavior of the market. The main reason behind this quick response is that the regulatory framework of the financial system dictates risk weights for different risk categories which are assigned according to credit ratings.
Data and Econometric Method

Data
This study examines the SCRs of the countries and the most influential factors on the SCRs.
It also attempts to find out whether the SCRs are biased upwards towards the more developed countries. Both the country risk rating and macro economic indicators data used in the analysis are obtained from Moody's. According to Moody's rating classification, there are 20 possible credit ratings for a country: Aaa, Aa1, Aa2, Aa3, A1, A2, A3, Baa1, Baa2, Baa3, Ba1, Ba2, Ba3, B1, B2, B3, Caa1, Caa2, Caa3, Ca; Aaa being the highest rank that a country can get and Ca is the lowest. A rating between Aaa and Baa3 signals a good investment environment for a country whereas any rating between Ba1 and Ca is speculative.
The data that is obtained from Moody's originally had information on 106 countries for the 1999-2010 period. Because of the few number of observations for the Caa2, Caa3, and Ca ratings, countries who have been in the "junk" category (i.e. countries with a credit rating of Caa1 and lower) at least once over the period examined are excluded during the estimations. 10 To be able to assess the differences in the rating structures of countries with different development levels, the data is divided into two sub-samples of high-and low&middle income countries. 11 Therefore, besides estimating models on a pooled sample of all countries in the data, separate models for high and low&middle income countries are also estimated.
Econometric Method
Considering that the SCR of countries is a categorical variable measured with an ordinal scale, ordered probit modelling is applied to estimate the models in this study.
Let y it be the propensity for the credit evaluation of a country i at time t:
where β is a kx1 parameter vector, x it is a kx1 vector for the individual characteristics measured at time t and u it is the stochastic disturbance term. The observability criterion for the 16 possible outcomes in the model are given by:
where
1 if the country's credit rating is B3 2 if the country's credit rating is B2 . . . . . .
if the country's credit rating is Aaa
Note that µ's are the threshold values where µ 0 < µ 1 < · · · < µ 16 , µ 0 = −∞ and µ 16 = +∞.
Assuming a standard normal distribution for the stochastic disturbance term (u it ∼ N(0, 1) ), the conditional probabilities could be written as:
where Φ is the normal probability density function with Φ(−∞) = 0 and Φ(+∞) = 1.
Using the conditional probabilities, the log-likelihood function for the sample is written and the parameters maximising this function are obtained.
A just rating for the countries could only be achieved if all countries are evaluated with a similar approach, where the same macroeconomic indicators are taken into consideration.
Introducing country-specific differences into the model as fixed or random effects would detract from the purposes of the study. Nevertheless, random effects ordered probit models are also estimated in order to observe the changes that the estimation approach makes on the results.
Let θ i represent the unobserved country characteristics that is assumed to be common in all years for the same country. The credit evaluation of a country i at time t then takes the form:
It is assumed that θ i is normally distributed with a variance of σ 2
. The correlation between the two disturbance terms is:
The conditional probabilities for the rating outcomes of the countries can be re-written as:
The conditional likelihood for the i th country is the product of all conditional probabilities for all available years, T:
The probability functions in the conditional likelihood in Eq. (7) include the random countryspecific component θ i . The unconditional likelihood is thus written by integrating the marginal likelihood over all possible values of θ i (Butler & Moffit, 1982; Glick & Sahn, 2000; Greene, 2002 ). Defining θ = θ i /σ θ , the likelihood function takes the form:
The log-likelihood function for the total sample is obtained by taking the natural logarithm of the product of unconditional likelihood functions for all countries in the sample. 12
Results
Regression Estimations
Mentioned above the data set used in the estimations belongs to 93 countries covering the 1999-2010 time period. The models are estimated for the whole sample as well as separately for the high income and low-middle income countries. Disaggregating the data by the income level will allow us to observe the differing effects of the explanatory variables as well as asses the 'justness' of the ratings. All the indicators that are reported to be considered for the SCRs of both for industrialized and developing countries, with the exception of percentage change in real GDP, government effectiveness index, and percentage change in real exchange rate, are included in the estimations. 13, 14, 15 Results for the country income dummy variables suggest that, holding everything else constant, high income countries are more likely to receive higher rating than the low-income countries; the increasing effect being higher for the OECD than non-OECD countries. For the ordered probit estimations, the parameter estimate for the lower-middle income countries is insignificant, suggesting that these countries are not significantly different than the lowincome countries in terms of their credit ratings. The upper-middle income countries, on the other hand, are likely to receive higher ratings than low-income countries, the coefficient estimate being lower than the other two high-income dummy variables. These results are in line with our expectations. As for the random effects ordered probit model estimations, the results 13 Percentage change in real GDP is excluded from the estimations as it measures the same effect as the percentage change in nominal GDP, which is included in the models. There are some other variables which are likely to be correlated with each other, such as the percentage changes in imports and exports of goods and services. The variables that are likely to cause multicollinearity problems have been excluded from the model estimation trials in order to observe the possible effects that the multicollinearity might have on the results. The exclusion of these potentially correlated variables, however, has not changed the results significantly.
14 Government effectiveness and percentage change in real exchange rate are not considered as 409 and 387 observations, respectively, were missing for these variables. 15 There are some macroeconomic indicators which are reported either for the industrialized or the developing countries. These variables are not included in the estimations to be able to compare the rating structures for these two groups of countries. Besides, most of these macroeconomic indicators are likely to be correlated with each other; their simultaneous inclusion in one model is highly likely to create problems of multicollinearity and to reduce the explanatory power. All in all, the variables included in the models are the fundamental indicators for the ability to pay by sovereigns such as, current account, fiscal and GDP indicators. 16 Time dummy variables are also experimented, but not included in the final regressions as they did not have statistically significant contribution.
17 Almost all of the estimated threshold values are significant at 1% significance level, some few are significant at 5 %.
for the country income level dummies change. The inclusion of the country-specific random effects reverses the sign of the parameter estimate for the lower-and upper-middle income categories. Holding unobserved country specific factors as well as other macroeconomic indicators constant, countries in upper-middle income country are likely to receive lower ratings than the low income and lower-middle income countries. Table 2 presents the regression estimates for the high and low-middle income countries. Note that the observed credit rating ranges from B3 to A1 for the low-middle income and from Ba1 to Aaa for the high income countries. The models for the low-middle income countries are, therefore, estimated by considering twelve alternative rating categories whereas the models for the high income countries have eleven alternative ratings. 18 The regression results signal that current account balance, nominal exchange rate, the ratio of government interest rate payments to government revenue, foreign exchange reserves, government debt, the ratio of government debt to government revenue are the important macroeconomic indicators determining a country's credit rating. For the ordered probit estimations, the parameter estimate for GDP is highly significant for the high income countries while it is insignificant for the low-middle income. After controlling for the unobserved country specific random effects, the parameter estimate of GDP for low-middle income countries becomes highly significant, its value approaching to the estimate for the high income countries.
Regarding the estimation results both for ordered probit and random effects ordered probit models for the pooled sample of countries, parameter estimates for some macroeconomic indicators become statistically significant after the inclusion of country group dummy variables (Table 1) . This is important in a sense that the parameters which have direct influence over the ability to pay of sovereigns, e.g. ratio of government expenditure to GDP, ratio of gov- 18 If the same alternative categories were observed for the two group of countries, the 'would be' credit rating of the low-middle income countries if they had the same evaluation structure as the high income group and the 'would be' credit rating of the high income countries if they had the same evaluation structure as the low-middle income would be calculated. The differences in the observed and predicted ratings in this case would signal whether the rating for these two groups are just or unjust. ernment interest payment to revenue etc., become statistically meaningful after the inclusion of dummies in Model II of random effects ordered probit. Yet, for both ordered probit and random effects ordered probit models, ratio of government debt to revenue is found to be statistically insignificant.
Government debt is found to be an important indicator for high and low-middle income countries (Table 2 ). To recall, the same indicator is not statistically significant in pooled country sample. Another interesting point is that, after controlling for the unobserved country specific random effects, the parameter estimate for the ratio of government debt to GDP becomes highly significant for both country groups with same signs. The same situation also holds for the ratio of current account balance to GDP and the ratio of government primary balance to GDP. The parameter estimates for these indicators, after controlling for the unobserved country specific random effects, are significant for low-middle income country group. Allegedly, the current account balance and government primary balance dynamics in this country group are highly determinant for their credit rating.
Marginal effects of the parameter estimates for the ordered probit regressions give more detailed information about the effect of the explanatory variables on the probability of observing each category. 19 Marginal effects calculated for low-middle income countries are highly in line with real life experience. Current account and fiscal balance indicators, i.e. ratio of current account balance to GDP, current account balance, ratio of government expenditure to GDP, ratio of government financial balance to GDP, ratio of government primary balance to GDP, ratio of government revenue to GDP, have mostly the highest in value in B1, Ba3 and Ba2 categories. That is to say, a point increase in these indicators increases the probability of a country being in B1, Ba3 and Ba2 countries by the highest probabilities. For example, a point increase in the ratio of government expenditure to GDP in low-middle income countries, increases the probability of that country being in the B1 category by around 5 percentage points and by 3 percentage points for being in the B2 category. A point increase in this ratio decreases the probability of a low-middle income country being in the Baa3 and Baa2 categories, respectively, by around 3.3 and 3 percentage points. In developing/emerging country sphere, i.e. B1, Ba3 and Ba2 categories, the current account and fiscal balance indicators are the most sensitive macroeconomic dynamics. In the same way, inflation and government debt to GDP ratio have mostly the highest value in B1, Ba3 and Ba2 categories. Furthermore, in investment grade categories and Ba1 category, the sign for aforementioned indicators change and gain negative value in line with the expectation. That is to say, as far as fiscal and current account dynamics of a country worsen, the country is highly likely to locate in "speculative grade" rather than investment grade.
As for the marginal effects in the high income country group, the results suggest non-existence of a regular approach in CRAs towards high income country group. That is also very much compatible with the origin of the paper. CRAs rating behavior is more or less systematic towards developing countries, while the result for high income group is not so much systematic.
It is hard to assert that CRAs behave advanced countries systematically. That is to say CRAs rating approach is much more benign to advanced countries.
Credit Rating Predictions
After estimation of the models, a few approaches have been followed in order to validate the goodness-of-fit for the estimated models and to compare the rating structures for two country groups:
1. Using the model estimation results, the probabilities of being in each rating category are calculated for all country and years. The sample means for these predicted probabilities are then calculated and compared with the actual rating distribution in the data. This approach originates from the frequency interpretation of probability. The model has a 2. After calculating the predicted probabilities, a country's credit rating for that particular year is predicted as the category with the highest predicted probability. One disadvantage with this approach is that the calculated probabilities might be very close to each other for some categories. The approach chooses one category over the others even if there is not a significant difference between the predicted probabilities.
3. The proportion of correct predictions based on the calculations at item 2 are calculated. Table 3 compares the actual rating distribution with the mean predicted probabilities from the pooled sample as well as income disaggregated estimations. The mean predicted probabilities are very close to the actual ratios. The models for pooled regression, high income and low income are very encouraging in terms of robustness of the models. In each groups, the ratio of actual and predicted ratings are closely similar that the models have a favourable predictive power.
The model estimations show that for developed countries, the models assign good rating to developed countries with higher probabilities, such as Australia, USA, and many EU member countries. For the Eastern European countries such as Greece, the model predicts in line with the actual. Yet the probabilities assigned to categories are very close to each other especially after 2008. In other words, the models' certainty to give good ratings to the Eastern European countries is not so robust in comparison to the Western European countries, USA, Australia etc. The predictions are not as straightforward for developing countries. Ratings for some countries are estimated to be lower than their actual ratings such as Chile, Egypt, and Mexico.
However Colombia, for instance, is estimated to be in line with the actual rating for almost all years. An interesting case is Turkey. The models predict Turkey's rating during the 2000s lower than the actual rating. Yet in recent years, Turkeys rating is predicted higher than its actual rating. 20 
Conclusion
In this study, we aimed to shed light on the rating behavior of the CRAs. The basic argument of the paper is that the CRAs give higher ratings to developed countries regardless of their macroeconomic fundamentals. However as an SCR indicates the capacity and willingness to pay of that country, macroeconomic fundamentals should be of core importance. In recent years, great importance has been attached to the credit rating phenomenon in the global regulatory fora. However, it has not been paid much attention to the sovereign credit rating issue.
As SCRs determine the availability and cost of finance for not only the sovereign itself but also for other borrowers in that national economy, the deficiencies in the process of rating assignment need to be addressed. 
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